Introduction
Acute macular neuroretinopathy (AMN) is a rare condition that produces transient or permanent visual impairment [1, 2] . In the original description of AMN, Bos and Deutman [1] proposed that the characteristic red wedge-shaped paracentral lesions of AMN involved the inner layers of the macula. Optical coherence tomography (OCT) is currently the best method to visualize structural changes that occur during disease activity. Using OCT, several investigators have proved that the structural abnormalities in AMN are confined to the outer retina [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] , and this clinical entity has been renamed 'acute macular outer retinopathy' [3, 7] . More recently, Sarraf et al. [14] proposed a classification of AMN. According to their report, AMN lesions may occur above or below the outer plexiform layer (OPL). In addition, AMN occurs predominantly in young women [2] . To our knowledge, there are few reports in the literature of cases of AMN in teenagers [2, 10] . Here, we describe OCT changes in a 15-year-old boy with AMN.
Case Report
A 15-year-old Japanese boy presented with a 6-day history of acute painless blurred vision and a small central scotoma in the left eye. Best corrected visual acuity (BCVA) was 0.8 and 0.3 in the right and left eyes, respectively. Intraocular pressure was 16 mm Hg in both eyes. The patient had no specific past medical history. No inflammatory cells were observed in the anterior segment or vitreous of either eye. Fundus examination revealed no specific abnormalities in the right eye ( fig. 1a ). In the left eye, there was a small dark area in the fovea (fig. 1b, fig. 2a ). OCT (RS-3000; Nidek, Japan) revealed no specific abnormalities in the right eye; however, in the left eye, disruption of the photoreceptor inner segment (IS)/outer segment (OS) junction line and the OS/retinal pigment epithelium (RPE) line in the foveal area ( fig. 2d , e) was found. The patient was monitored without treatment. After 1 week, BCVA had improved to 0.6 in the left eye and OCT revealed partial restoration of the IS/OS line with focal thinning of the OS/RPE line in the foveal area ( fig. 2f, g ). After 1 month, the patient's complaints had resolved and BCVA had improved to 0.8 in the left eye. OCT showed complete restoration of the IS/OS line and the OS/RPE line ( fig. 2h, i) . Fluorescein angiography, indocyanine green angiography, and multifocal electroretinogram were not available in this case.
Discussion
AMN is different from the many clinical diseases affecting the central fundus, such as central serous chorioretinopathy, acute posterior multifocal pigment epitheliopathy, acute retinal pigment epithelitis, serpiginous choroiditis, presumed ocular histoplasmosis syndrome, multiple evanescent white dots syndrome, and acute zonal occult outer retinopathy (AZOOR) complex [1, 2, 12] . In this patient, we initially suspected the disease to be AZOOR. However, in brief, fundus photographs revealed a small dark area in the fovea, and OCT showed attenuation of the IS/OS line and the OS/RPE line rather than inner retinal layer abnormality. Therefore, we considered that these findings were compatible with AMN.
Turbeville et al. [2] described 41 cases reported in the English-language medical literature from 1975 to 2002. According to their review, AMN is seen more frequently in female than male patients; of their 41 cases, 34 (83%) were found in female patients with an average age of 27.9 years (range 17-53). Further, considering male teenage patients, the 41 patients included two 17-year-old male patients and one 18-year-old male patient. Each of these 3 patients had experienced a previous event before presentation, including flu-like symptoms, administration of epinephrine for allergic food reaction, and chest trauma. In 2012, Rifkin and Schaal [10] described a 16-year-old girl with AMN after a flu-like illness. According to further literature searches and our knowledge, ours is the youngest male patient with a diagnosis of AMN and no previous event. We recommend that AMN be considered in young male patients with acute onset of central or paracentral scotoma.
The causes of AMN are unknown, but numerous factors have been reported in association with its onset. These factors include oral contraceptives, flu-like illness, contrast media, epinephrine, trauma, a history of headache or migraine headache, postpartum hypotension, and hypotensive shock [2] . More recently, Sarraf et al. [14] proposed that the pathogenesis of AMN involves occlusion of either the superficial capillary plexus or the deep capillary plexus located in the innermost and outermost portion of the inner nuclear layer (INL). Although our patient had no predisposing event, we speculated that a transient ischemic episode might have contributed to the retinal changes seen in this case.
Several detailed reports on OCT findings in AMN patients describe structural changes, including IS/OS and OS/RPE loss and outer nuclear layer (ONL) thinning [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . In addition, acute involvement of the ONL and OPL manifests as OCT hyperreflectivity [6, 8, 9, 11, 13] . The hallmark long-term change is ONL thinning regardless of whether the IS/OS defects resolve in the recovery phase [9, [11] [12] [13] [14] . More recently, Sarraf et al. [14] proposed a classification of AMN. According to their report, 2 types of AMN lesions may occur -above or below the OPL. Type 1 is characterized by hyperreflective bands in the OPL/INL region with subsequent INL thinning. Type 2 is distinguished by hyperreflective bands in the OPL/ONL region with subsequent ONL thinning. Our OCT findings were similar to those previously reported for other AMN patients [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] and corresponded to type 2 AMN proposed by Sarraf et al. [14] . However, ONL and OPL thinning were not detected because the lesion was limited to the foveal area in our case. Furthermore, our case showed no OPL and/or ONL hyperreflectivity because examination was only performed 6 days after the onset.
Our findings were based on a single case of AMN, and fluorescein angiography, indocyanine green angiography, and multifocal electroretinogram were not available. However, changes in the microstructural findings and visual acuity were analogous during recovery of AMN in our patient. Finally, OCT was useful in demonstrating not only acute loss of visualization of the IS/OS line but also focal thinning of the OS/RPE line in a patient with AMN.
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